THE objects of investigations into the peripheral vascular tree are to obtain an estimate of the degree of arterial insufficiency, if any, to estimate which case will be benefited by any particular form of treatment, and to assess improvement following treatment. There is little to be learned from most tests, unless the circulation in a limb is at its maximum, for in a cool room with a limb at rest, the measured flow differs little from the flow in a severely ischemic limb. It is only when the circulation through the tissues to be tested is at its maximum that defects will be seen. It is therefore necessary to achieve the maximum flow, and this is simple where muscle flow is being tested and is achieved by a standard exercise while the circulation of a limb is occluded when, after release of the tourniquet, a maximal flow is obtained. In the skin and subcutaneous tissues functional sympathetic release can be simply but incompletely achieved by reflex heating, but probably complete release, simulating that achieved by sympathectomy, can only be obtained by peripheral nerve block as by anlesthetic block of the ulnar or posterior tibial nerves. Other methods such as spinal or general anxesthetic, Priscol and paravertebral sympathetic block are less useful as a routine owing to associated alteration in blood pressure or the comparative difficulty of the technique. The methods we have used extensively are: (1) Skin temperature tests. (2) Plethysmography. (3) Oscillometry. (4) Circulation time by injection of fluorescein. (5) Arteriography.
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Skin temperature tests are useful and easy, provided their limitations and errors are appreciated. Prolonged body heating, even up to sixty or ninety minutes, may not result in full vasodilatation if the room temperature is low, and may give rise to a false assessment. Fig. 1 shows the skin temperature of the same limb in a room temperature of 170 C. and a room temnperature of 23°C. Secondly a high toe temperature can be reached in a leg which is obviously nearly gangrenous, and thirdly, distal temperatures may not begin to fall until the circulation is quite deficient. Plethysmography, using the technique described by Barcroft, can be applied to the calf or forearm when flow in muscle is measured, or to the foot or hand when flow in skin or subcutaneous tissues is being considered. The results in skin follow generally the skin temperature tests, but much more accurately, and a quantitative blood flow in c.c. per 100 c.c. tissue per minute is obtained. In muscle after release of the tourniquet there is a rapid and remarkable rise, and the return to normal flow is equally rapid, but in a limb the site of arterial disease, the rise is slower and less marked, and the return to normal is considerably delayed, and quite small deficiencies are readily detected (Figs.
2A and 2B). The drawbacks to the method are the difficult apparatus necessary, and the time taken over each test.
Dr. Denis Melrose has thought out and built for us an electronic method of recording oscillations, and we have applied this to the study of digital oscillations. Fig. 3 shows the effect of temperature on the terminal phalanx of an elderly gentleman of 81 years, and the nature of the pulse wave gives considerable information as to the state of the arteries shown by the dicrotic notch (Fig. 4) of course, be appreciated that the absence of oscillations does not mean absence of blood flow, as an obstruction in a major vessel in the more proximal part of a limb may cause diminution or disappearance of oscillations, where the collaterals provide a perfectly adequate flow distally. Also swelling of a limb from lymph4edema or other cause will mask oscillations. In these cases Dr. Melrose has produced an attachment to the apparatus which will give a quantitative flow in a distal phalanx of the hand or foot (Fig. 5) .
Circiulation tiune.-The fluorescein method has given considerable help, but it is not as sensitive as plethysmography and its value has not yet been fully assessed. Its value is on a par with skin temperature tests.
Arteriography.-Great value is placed on an arteriogram of the whole limb (Fig. 6 ); a visualized segment of the arterial tree is of less value. Pyelosil 50 % is injected into the femoral or brachial arteries percutaneously under pentothal anesthesia, and a radiological technique perfected by Dr. R. E. Steiner is used. From the arteriogram is judged the general state of the vessel, the site of major blocks, and these are very often multiple, the adequacy of the collaterals, and the filling or otherwise of more distal vessels. We have believed for some time that any real advance in the treatment of peripheral arterial disease will require local surgical attack on obstructed vessels, and in such cases careful evaluation of the whole arterial tree of a limb by radiography is essential. For example, a blocked segment in a major limb vessel may be by-passed by a graft of autogenous vein (Figs. e) . Finally a history of the case, together with a careful clinical examination taken in conjunction with the results of various laboratory tests, will give a picture of the circulation as a whole, an indication of the treatment which is proper, an estimate of what can be achieved and a prognosis of value.
